The self-priming effect of gonadotropin-releasing hormone on luteinizing hormone release: observations using rat anterior pituitary fragments and dispersed cells continuously perifused in parallel.
To study in vitro the self-priming effect of GnRH on LH release, rat anterior pituitaries were prepared either as fragments or dispersed cells and continuously perifused in parallel chambers. The experimental groups consisted of rats killed at 0800 h on diestrus day 1, diestrus day 2, proestrus or estrus, or at 1400 h on proestrus. To insure truly independent observations, each experimental preparation was tested on three occasions. After basal LH release had stabilized, the tissue preparations were exposed to 10 nM GnRH as two 30-min challenges separated by 1 h. LH secretory rates (nanograms per min/pituitary for fragments; nanograms per min/10(7) cells for dispersed cells) were calculated 1) for basal release (during the 20-min period immediately preceding each GnRH challenge), 2) in response to GnRH, and 3) as the sum of basal and GnRH-stimulated release. Comparison of the two preparations revealed that basal and GnRH-stimulated LH release by pituitary fragments was more variable than LH release by dispersed cells. In addition, while dispersed cells responded promptly to the addition/withdrawal of stimuli, fragments did so more gradually. With respect to GnRH self-priming, the second mean secretory rate for basal LH release by fragments (range, 28.8-46.5) was significantly (0.1 greater than P greater than 0.01) higher than the first rate (range, 14.4-22.0) on diestrus day 1, diestrus day 2, proestrus at 0800 h, and estrus. With dispersed cells, the first and second basal rates were similar to each other on diestrus day 1 and estrus, but on diestrus day 2 and on proestrus at 0800 and 1400 h, the second basal rate (range, 36.8-93) was significantly (P less than 0.001) higher than the first range (range, 17.7-31.7). When fragments received GnRH, the second mean secretory rate (range, 35.2-64.2) was significantly (0.1 greater than P greater than 0.03) higher than the first rate (range, 13.4-34.1) on diestrus day 2 and proestrus at 0800 h. With dispersed cells, the mean secretory rate in response to the second GnRH challenge was higher only on diestrus day 2 (37.0 +/- 4.1 vs. 60.3 +/- 3.8; P less than 0.05). When considered as the total of basal plus GnRH-stimulated LH release, the second secretory rate by fragments (range, 54.5 - 110.8) was significantly (0.1 greater than P greater than 0.02) higher than the first rate (range, 27.9 - 51.4) on diestrus day 1, diestrus day 2, and proestrus at 0800 h.(ABSTRACT TRUNCATED AT 400 WORDS)